ABSTRACT
INTRODUCTION
lthough the wage gap between men and women has decreased overtime, its persistence still perplexes many. Polachek (2004) explained that the gap has narrowed because more married women have entered the labor force over the years, from 4.6% in 1890 to 61.4% in 2001; while men have been participating less in the labor force. In 1890, women's wages were just more than 30% of men's wages. By 1960, women earned 59 cents for every dollar men made. By 1980, women's wages increased to 63 cents per men's wages, a mere 4-cent gain in 20 years. Women's wages continued to grow relative to men's and in 2001 equaled nearly 80%.
One argument for the persistence of the gender wage gap has been that previously estimators used poor measures of experience. When estimating wage equations, economists have often used potential experience as the conventional measure for experience. Previous research has shown problems with measures of potential experience because most workers do not work continuously after they leave school (Mincer & Polachek, 1974) . The career interruption literature has grown considerably over the years and strides have been made in explaining the gender wage gap, although, it has remained persistent (Light & Ureta, 1995; Spivey, 2005) . This paper extends previous research by examining differences in the type of career interruptions and the timing of work experience. Exploiting the richness of the work history information within the NLSY data, this study examines whether different types of interruptions affect wages differently by including controls for the timing and accumulation of experience and interruptions, while also controlling for the type of interruption. Results show that controlling for the type of interruption had similar effects for men and women. The findings of this study conflict with previous research that has found significant and different effects for men and women across types of interruptions. However, the results are consistent with the idea that it is simply the time out of the labor market that affects wages and not the reason a worker leaves.
PREVIOUS LITERATURE
In the past, the roles of training and experience have proved essential in determining workers' wages (Becker, 1962; Mincer, 1962) . Traditionally, researchers have used potential experience, defined as total time elapsed since leaving school, as the primary measure of experience. Mincer and Polachek (1974) saw problems with measures of potential experience because most workers do not work continuously after they leave school. The authors remedy this problem by controlling for actual experience, including time spent in and out of work. 1 The above studies have found the timing of work experience to be important and therefore, should be controlled for in the estimation of wage equations. However, another branch of the career interruption literature deviates from the timing of work experience and the timing of career interruptions altogether, choosing instead to focus on the type of career interruptions. There is evidence, mostly using international data, that controlling for the type of interruptions could help explain gender wage differences (Albrecht et A priori, it is unclear whether controlling for the type of interruption would affect men and women's wages differently. Human capital theory suggests that when individuals spend time out of work, their skills depreciate, and thus they suffer negative wage effects (Mincer, 1974) . The general human capital model predicts that controlling for the type of interruption would not affect men and women's wages differently because both genders would suffer eroded skills with time spent out of work, whatever the reason.
Obviously fundamental differences exist between the types of interruptions men and women encounter. For example, women are more likely than men to exit the labor force to bear and raise children. Becker (1985) discussed the impact that family-related interruptions can have on women's wages. Becker's effort model showed that housework and childcare are energy intensive; therefore, all else equal, when women reenter the market, they will have less energy than men will have because women bear the additional responsibilities of keeping house and caring for children. Becker's model predicts that women's wages will be affected by family-related interruptions but not affected by other types of interruptions.
Studies like those of Light and Ureta (1995) and Spivey (2005) have shown that timing matters for estimating wage equations; however, controlling for timing has not eliminated gender differences in wage penalties resulting from interruptions. It is unclear why these differences persist once controls for the timing of experience and interruptions have been included. Why would interruptions differently affect the wages of men and women if they occur at the same time in an individual's career?
One explanation is that men and women interrupt their careers for different reasons. If wage effects vary by gender and type of interruption, then gender differences in wages decline by controlling for both the type and timing of an interruption. To illustrate this point more clearly, imagine a woman in the sixth year of her career who exits the labor force to have a baby. Now, imagine a man also six years into his career who has been laid off. Assuming all else equal, is it logical to believe these two individuals who interrupted their careers for drastically different reasons would experience equal wage effects?
This paper contributes to the career interruption literature by extending the work history model to control for the type of career interruptions for American workers. Exploiting the richness of the work history information within the 1979 National Longitudinal Survey of Youth (NLSY) data, this study examines whether the type of interruption has different effects on wages. Using the NLSY, this paper distinguishes between the reasons men and women exit the labor force, thus providing insight to the following questions. First, do men and women interrupt their careers for the same reasons? If not, which interruptions are more prevalent for a woman's career and which are more prevalent for a man's? Second, is the wage penalty equal when men and women experience the same type of interruption (both are either out of the labor force because they are unemployed, or they are caring for children, etc.)?
DATA AND METHODOLOGY
This paper uses data from the 1979 NLSY's representative sample that included survey years 1979 through 2004. 3 The NLSY first surveyed respondents in 1979 when they were 14 to 22-years-old. The survey was administered every year through 1994; thereafter, it has been administered every other year.
The cross-sectional sample included 6,111 youths-49% males, 51% females. Because the main concern is differences in male/female wages, all nonwhites are dropped to eliminate possibilities of racial differences in earnings. The final sample included 2,432 white men and 2,461 white women.
Using these data conferred many advantages. First, the work-history data contained weekly arrays that provided information on respondents' labor force status, number of hours usually worked, and number of jobs held. Second, respondents reported labor force activity for the entire time they participated, including non-survey years. Furthermore, respondents who missed an interview were interviewed later and asked to report their work experience since their previous interview. Finally, the NLSY acts as a rich source for measuring work experience including number of weeks worked in the past calendar year, number of weeks worked since last interview, hours worked in past calendar year, and hours worked per week.
The specification of interest is the work-history model. Light and Ureta (1995) defined the work-history model as a measure that controls for differences in the amount of accumulated work experience and the time it was accumulated. The work-history model measures experience in terms of the fraction of weeks worked, beginning at the start of a career. The start of a career is defined as the first year the respondent was at least 18-years-old and not enrolled in school or the first year the respondent was at least 18-years-old and worked more than 30-hours-a-week for more than 44 weeks of the year (regardless of enrollment status). NLSY interruption included incidents in which respondents spent at least a week not working and then changed employers when they returned to work. 6 Reasons for NLSY interruptions included layoffs, plant closings, temporary employment endings, firings, program endings, family reasons, or other, which included reasons that did not fit into the previous categories. A final NLSY interruption category, unassigned, was given to those interruptions that could not be assigned a NLSY interruption. 7 When examining wage effects between men and women, the family-related interruption is considered to be especially important because women often leave work when they have children. The problem with focusing attention on family-related interruptions is that the category includes a multitude of possibilities, and it is unclear exactly what situations respondents consider to be family-related interruptions when they chose this response. Because the NLSY family-related interruption significantly lacks detail, changes in family composition are examined to better identify this interruption. This led to the second category: family composition interruptions, which includes having children, marrying for the first time, separating, divorcing, reuniting, remarrying, or becoming widowed. 8 A category was created for all other time out of work, other-family, that could not be attributed to a change in family composition. These two different interruption categories were used to estimate wage equations for men and women. Table 1 broke NLSY interruptions into category and type, providing a snapshot of these interruptions. Table 1 showed the number of individuals as of 2004 who had work stoppages because of NLSY interruptions. Table 1 shows that men and women were very similar with respect to the number of certain types of interruptions: plant closings, program endings, and firings; but they appeared quite different with respect to certain types of interruptions. For example, the data showed that men experienced more work pauses because of layoffs. Not surprisingly, women experienced 12 times more disruptions than men because of family reasons. Table 2 showed the number of individuals as of 2004 who had positive time out of work because of a change in family composition. For men, having children made up 30% of all family composition interruptions. For women, having children accounted for 70% of all interruptions. Stoppages that resulted from becoming widowed, married, remarried, divorced, separated, or reunited accounted for a fairly small percentage of all time spent out of work by men and women. As is the case with NLSY interruptions, the other-family category was a large category of all family composition interruptions for men and women; the other-family category made up 42% of all interruptions for men and a fourth of all interruptions for women. Note: For respondents who had more than one family interruption and had a child since the last interview their family related interruption was counted as a "kid" interruption.
Several variations of the wage equation were estimated. The fraction-of-weeks-worked variables (frcwkswrkd T-1 -frcwkswrkd T-10 ) measured the fraction of weeks worked one year ago, two years ago … up to ten years in the past. The eleventh fraction-of-weeks-worked variable (frcwkswrkd T-11+ ) was the average fraction of weeks worked for eleven years ago through the start of a career. The basic model estimated is given by: ln (hourly wage) it = α + β 1 X it + β 2 Z it + u it where u it = v i + ε it
The dependent variable is the log of hourly wages, for person i at time t. 9 All regressors varied over time and person. The X vector denoted the regressors that measured experience, while Z consisted of all other variables. Other variables included part-time work, marital status, number of children, local unemployment rate, rural or urban residence, school-enrollment status, region of residence, and education dummies. 10 The error term U consisted of an individual specific and random component; the two components were assumed random (zero mean and constant variance). To control for the concern that the individual component in the error term was likely to be correlated with some of the independent variables, an individual fixed effect was included in the regression model.
The first specification, the basic-work-history model, includes the fractions-of-weeks-worked variables.
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The fractions-of-weeks-worked variables capture both the amount of work experience gained in a year, as well as the timing of when the work experience was accumulated with respect to the start of an individual's career. The basic-work-history model allows each year of work experience to have a different effect on wages going back to the start of one's career. The second specification extends the basic work-history model by including the fractions-ofweeks-worked variables and cumulative time out of work. In this specification, the timing and accumulation of work is experience is still controlled for, as well as cumulative time spent out of work.
The third specification, the work-history model with NLSY interruptions, includes the fractions-of-weeksworked variables and cumulative measures for time out of work by type of NLSY interruption. In this specification, the timing and accumulation of work is experience is still controlled for, as well as cumulative time spent out of work by type of NLSY interruption. The main objective behind the third specification is to examine whether or not controlling for the different types of NLSY interruptions yields different wage penalties. The fourth specification includes the fraction-of-weeks-worked variables and NLSY and family composition interruptions. The main objective behind the fourth specification is to examine whether or not controlling for the family related NLSY interruption using more detailed changes in family composition yields different wage penalties. Table 3 describes the percentage of respondents who worked more than X% of the time after the start of their career, by gender and educational attainment. The fraction of time spent working was defined as the total number of weeks worked from the start of a career through 2004; then the total number of weeks worked was 9 All dollars have been adjusted for inflation using the Consumer Price Index and are measured in 2000 dollars. 10 Part-time was defined by the sum of hours worked per year by all jobs divided by 52, equal to 1 if less than 30, and zero otherwise. 11 Additional specifications were considered including the basic Mincer model and the work-history model with interruption dummies. Estimation results were consistent with previous work although, the results are not presented in this paper.
divided by the total number of weeks since the start of a career through the end of the survey. Following Spivey (2005), educational attainment was evaluated using the highest grade completed in 1994. 12 In 1994, respondents were ages 29 to 37 and were likely to have completed their education. The results from Table 3 showed that the women in the sample worked less than the men and took longer to accumulate the same amount of experience. Using the earlier cohorts of NLS data, Light and Ureta (1995) showed that men and women in different cohorts accumulated different amounts of experiences in their early careers. They found that younger women worked a larger fraction of time than older women; 19% of the earlier-birth cohort worked more than 90% of the time during ages 24 to 30; 31% of the later-birth cohort worked that much. Men, young and old, worked a large fraction of their time; 67% of the later-birth cohort worked more than 90% of the time compared with 77% of the earlier-birth cohort. Also using the NLSY data, Spivey (2005) split her sample by gender and education level in 1994. Her sample showed that half of the men worked more than 90% of the time, while only 30% of the women worked more than 90% of the time. In contrast this sample shows 32% of the women worked more than 90% of the time after starting their careers. For men, this number was significantly larger: 56% worked more than 90% of the time after starting their careers.
Table 3 also shows that the amount of time worked increased with rising education levels for men and women, a result consistent with past studies (Light & Ureta, 1995; Spivey, 2005) . However, this finding did not hold true for men in graduate school, who were observed working less than men with college degrees. Spivey (2005) attributed this oddity to male graduate students who could have still been enrolled in school in 1994. 13 Results from Table 3 suggest that potential experience would overstate actual experience for many in the sample, but that the exaggeration would be more severe for women. Table 4 and Table 5 report the average total number of weeks of interruptions by type and gender, conditional on respondents having experienced at least one interruption of that type by 2004. Table 4 shows women experience an average total number of weeks out of work greater than men, regardless of the type of NLSY interruption. Women were out of work an average total number of weeks for family interruptions that was three times longer than men. Table 5 shows that women had an average total number of weeks out of work more than men using the family composition variables. Again average total number of weeks out of work to have children lasted longer for women. Table 6 and Table 7 present the percentage of respondents experiencing interruptions by gender and education level in 2004. Table 6 shows that more-educated workers were less likely than less-educated workers to experience interruptions because of layoffs, plant closings, or firings. Similarly, more-educated workers were more likely than less-educated workers to have work intermissions because they left temporary employment or a program ended. Table 7 shows that more-educated female workers were less likely than less-educated female workers to interrupt their careers to have children. More-educated workers are also less likely to pause their careers because of separation or divorce. Results from Tables 4-7 are consistent with expectations. For a number of NLSY interruptions where differences are not expected to exist between men and women they are observed to be quite similar: firings, layoffs, and unassigned interruptions. Likewise apparent differences exist between men and women where differences are expected to exist in the types of interruptions men and women encounter. Overall, women are found more often than men interrupting their careers due to changes in family composition and stay out of work longer than men when experiencing such interruptions. Table 8 and Table 9 present person and year fixed-effects estimates from the various specifications.
RESULTS
14 Regressions were run separately for men and women. Table 10 presents the results from Ftests on the types of interruptions. Figures 1 through 3 illustrate the predicted wage-experience profiles for men and women.
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The basic-work-history model includes the fraction-of-weeks-worked variables, thereby controlling for the timing of experience. The timing of work experience is found to matter in estimating the wage equation. The previous year's work experience was found to have the most influence on workers' wages in the current period. For men, the effect from the previous year's work experience on workers' wages in the current period was 30% larger than the effect from work experience two years ago. For women, the effect from the previous year's work experience on workers' wages in the current period was two times larger than the effect from work experience two years ago. Figure 1 illustrates that, using the basic-work-history model, men receive higher returns to experience than do women. Table 8 also presents estimates from the work-history model and non-employment. The timing and accumulation of work is experience is still controlled for using the fraction of weeks worked variables, as well as cumulative time spent out of work. Results showed that controlling for the total time out of work had no additional effect on men's wages once controls were included for the timing and accumulation of work experience. However, after controlling for the timing and accumulation of work experience total time out was found significant and positive for women's wages. Note: Estimates include person and year fixed effects. Standard errors in parentheses; * significant at 5%; ** significant at 1%. Table 9 presents estimates from the work-history model with NLSY interruptions. The interruption variables are cumulative measures for time spent out of work by type of NLSY interruption. Results showed that controlling for the type of disruption had no additional effect on wages. Women's wages seem to have been influenced more by the type of interval, but any impact was appreciably small. These observations are consistent with the finding that NLSY interruptions were not important in determining wages. Although results found no indication that the NLSY interruptions affected wages independently, a test of joint significance was performed to see whether they affected wages as a group. For men, results from a test of joint significance on the NLSY interruption variables yielded a p-value of .2077; and therefore were found insignificant as a group. For women, a test of joint significance yielded a p-value equal to .0000, which indicated that NLSY interruptions were significant at the 1% level.
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The general conclusion from these results is that controlling for the type of interruption does not additionally affect individual's wages. It is unclear why the family related NLSY interruption was insignificant for men and appreciably small for women in the previously mentioned specification. It could be that the family related NLSY interruption does not measure what it was intended to capture because it lacks precision. The documentation shows uncertainty as to what respondents consider family reasons for being out of work. To better measure the NLSY family reason, additional controls were included to measure changes in family composition that were observed in the data. Table 9 presents estimates from the work-history model with NLSY and family composition interruptions. The results are very similar to those found using the third specification. Table 9 shows men received similar returns to experience from the work history model with NLSY interruptions and the work-history model with NLSY and family composition interruptions. Although the family composition interruptions were not found to independently affect wages, a test of joint significance was performed to see whether they affected wages as a group. For men, a test of joint significance on the family composition variables yielded a p-value of .2810; therefore, family composition interruptions were found insignificant as a group at the 1% level. For women, a test of joint significance yielded a p-value of .0000, indicating that as a group the family composition interruptions were important in determining wages. 17 Since most NLSY interruptions were found independently insignificant but as a group found jointly significant it could be that one of the eight variables is economically meaningful in determining wages. Therefore, in future work I plan to explore a more parsimonious specification to determine if this is in fact the case. 
CONCLUSION
Although researchers have made strides in explaining the wage gap, it has yet to be eliminated. Previous work (Light & Ureta, 1995; Spivey, 2005) has considered the importance of controlling for the timing of work experience and interruptions when examining gender wage differentials. Extending from previous work in estimation of male and female wage equations, this study delves further by controlling for the type of interruption.
Before beginning this study, it was unclear whether controlling for the type of interruption would affect wages differently. Human capital theory attributes negative wage effects from interruptions to the depreciation of skills while time is spent out of work (Mincer, 1974) . The general human capital model predicted that controlling for the type of interruption would not affect wages differently, since both men and women will experience skill erosion with time spent out of work, irrespective of the type of interruption.
Clearly, fundamental differences exist between the types of interruptions men and women will encounter in their lifetime. Becker's effort model (1985) predicted that family interruptions (i.e., for housework and childcare) are more energy intensive; therefore, women who bear the responsibility of keeping the house and caring for children will have less energy than men when they reenter the market, all else equal. Becker's theory that women's wages are affected by these family related interruptions but not affected by other interruptions, would suggest that controlling for the type of interruption may yield different wage penalties for men and women. 
